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REPORT ON A GEOTECHNICAL INVESTIGATION FOR THE PROPOSED FAR WEST
WASTE ROCK DUMP 2 FOR THE
THARISA MINE
NORTH WEST PROVINCE

1. INTRODUCTION

Tharisa Mine is an open-cast chrome mine situated adjacent to the N4 national route, some 25km east of
Rustenburg in North West Province, and is owned by the South Africa-based company Tharisa Minerals.

Tharisa Minerals intends to build the Tailings Storage Facility (TSF3) and associated infrastructure, including
a Return Water Dam (RWD) and two Waste Rock Dumps. The latter are referred to as West Waste Rock Dump
(W WRD?2) and Far West Waste Rock Dump (FW WRD2).

This report presents the results of a geotechnical investigation carried out within the FW WRD?2 site.
2. TERMS OF REFERENCE

Inroads Consulting was requested by Epoch Resources (Pty) Ltd on behalf of Tharisa Minerals to offer a
proposal for undertaking a geotechnical investigation at the site of the FW WRD2.

The investigation was to be undertaken with the following primary objectives:
o to establish the stratigraphy and engineering characteristics of the subsoils underlying the waste rock
dump and;
e to determine the shear strength and permeability properties of the underlying soil or rock

The proposal was subsequently prepared by Inroads Consulting cc and submitted to Epoch on 6 July 2021 and
was accepted by them.

3. SCOPE OF ACTIVITIES
3.1 Literature Review

Before undertaking the fieldwork, discussed below, a literature survey was carried out in which all information
pertaining to the engineering geological and geotechnical conditions was obtained and reviewed. This included
the 1:250 000 scale Geological Map® and Volume 1 of the series Engineering Geology of Southern Africa®.

Details of these publications are presented in the References attached to this Report as Appendix A.
3.2 Fieldwork

The fieldwork was undertaken from 16" to 17" July 2021 and entailed setting out and excavating 19 test pits
to depths of between 1,2 to 5,3 m averaging 3,0 m. The pits are located along the northern and western boundary
of the existing and presently mined pit. Most of the southern area of the FW WRD is occupied by dump rock
and no pits were excavated in this area. Limited profiling of an about 5 to 7 m deep face of an excavation of
the mine pit, located in the vicinity of TP18 and TP19, was also undertaken at points referenced PT1 to PT3.

Geotechnical Report 1 Tharisa FW WRD2
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The test pits, of which the positions were determined and set out by Epoch, were put down employing a
Komatsu PC300 excavator and their final positions were coordinated using a hand-held Garmin GPS. The
sidewall of the exposed soil was also photographed.

The pits and the excavation face were profiled following standard methods and procedures prescribed in the
document Guidelines for Soil and Rock Logging in South Africa (2002)® and their positions are presented in
the site plan attached as Appendix B.

Samples were recovered from certain of the soil horizons and sent to Specialised Testing Laboratory and SGS
Matrolab, both ISO accredited civil engineering testing laboratories in Pretoria, South Africa.

4. SITE DESCRIPTION

The area of the FW WRD is largely occupied by the presently mined open pit and dump rock located along its
southern boundary. Due to this, the test pits were only located along the northern and western boundary of the
pit, which is accessible by the mine road running alongside it. The overburden or topsoil is stockpiled along
the boundary.

Photographs of the site are presented in Appendix C of this report.
5. GEOLOGY

According to the 1:250 000 geological series map referenced 2526 Rustenburg, the area is largely underlain
by leuconorite, anorthosite, pyroxenite and chromitite of the Matlhagame Norite Anorthosite of the
Schilpadnest Sub-suite, Rustenburg Layered Suite, Bushveld Complex. Some parts of the site to the north are
shown to be underlain by anorthosite.
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Figure 1: Surface geology in the region (from 1:250 000 Geological series).
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6. GROUND CONDITIONS
6.1 Subsoils

The subsoil conditions within the site are described below and are summarised in Table 1 overleaf and in
Appendix D attached to this report. The test pits with similar soil profiles are grouped into Zones A and B.

Zone A

The subsoil conditions in Zone A, as represented by test pits TPO1 to TP12, are characterised by a black, soft
to firm, sandy clay, or black turf. This overlies medium dense to very dense silty sand of residual norite origin
at depths averaging 1,4 m. The residual sand often grades to very soft rock within which the excavator refused
at depths ranging from 1,6 to 3,7 m. In test pit TP12, however, the sand extends to a depth of 5,3 m with no
refusal occurring. In test pit TPO9, fill, comprising loose, silty sand with gravel and cobbles was encountered
to a depth of 5,0 m. This is probably an excavation that has been backfilled.

Zone B

The subsoil conditions in Zone B are represented by test pits TP13 to TP19 and the three points, PT1 to PT3,
profiled on the excavation face of the mine pit and in the vicinity of TP18 and TP19. The subsoils are
characterised by a very stiff, or very dense, clayey sand horizon of alluvial origin. It becomes more clayey with
depth and in test pits TP15 and T16 is underlain by a residual clayey sandy silt horizon of unknown origin at
depths of between 2,5 to 3,0 m.

On the excavation face, represented by points PT1 and PT2, the alluvium extends to depths of between 4,5 to
5,5 m and is separated from the underlying sandy residual norite, or very soft rock, by a thin pebble marker
horizon.

In test pit TP14 the alluvium extends to the bottom of the hole at 4,5 m, however, in test pits TP13, TP17, TP18
and TP19, it is very stiff and the excavator refused on it or on the pebble marker and nodular ferricrete located
beneath it at depths of between 1,2 to 2,1 m, averaging 1,5 m below the present ground surface.

To the south of the site, the alluvium is cemented with nodular and hardpan ferricrete occurring at about 1,7
m. The excavator refused on the ferricrete horizon in test pit TP19 at about 2,1 m. On the excavation face at
point PT3, the nodular ferricrete extends to the bottom of the excavation at 5,0 m.

The detailed soil profiles of the test pits and excavation face are attached to this report as Appendix D, and a
summary of the test pit profiles are also attached with these. Photographs of the pits are presented in
Appendix E.

6.2 Groundwater

No groundwater was encountered in any of the pits.
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Table 6.1: Summary of profiles
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1. LABORATORY TESTING

Disturbed and undisturbed samples were recovered from the underlying soil horizons and a range of tests were
carried out on them to assess their engineering characteristics. The tests were undertaken to TMH, SANS and
ASTM specifications and the results are presented in Appendix F and discussed in more detail below.

7.1 Indicator Tests

To more accurately identify and classify the soil horizons encountered, particle size distribution analysis and
Atterberg limit determinations were carried out on the samples of black turf, alluvium and the residual horizons
which cover the site.

With the exception of the sandy residual norite, it is evident from the test results that the black turf, alluvium
and residual norite silt, encountered in test pit TP15, are of medium to high expansive potential, according to
the method of Van der Merwe®, having weighted plasticity index of between 13 and 25. Their grading moduli
are all less than 1,0 which is indicative of their fine-grained texture.

The sandy residual norite has a weighted plasticity index of 8 and is also denoted as “NP”, which suggests that
it is of low expansive potential and non-plastic, respectively. Its grading modulus of between 1,44 to 2,09
indicates that it is medium to coarse grained. It also classifies as “SW-SC” and “SM” soil types according to
the Unified Soil Classification System (USCS)®), which is well-graded sand to clayey sand and silty sand
respectively. It also classifies as an A-2-4 to A-1-b soil type according to the AASHTO classification system®),
these being silty sands with gravel and have a “good” rating for use as subgrade.

The AASHTO classification system groups the black turf, alluvium and the silty residual encountered in test
pit TP15 as A-7-5 to A-7-6 soil types, which are generally clayey soil having a “poor” rating for use as
subgrade. Except for the alluvium, these soils classify as MH and occasionally a CL soil type according to the
USCS, which is silt of high plasticity and clay of low plasticity respectively. The alluvium classifies as SC and
SM soil types which are clayey sand and silty sand respectively.

Geotechnical Report 5 Tharisa FW WRD2
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Table 7.1: Summary of indicator tests
; Depth . . MIT Size Fraction - % Classification
Test pit (m) Soil Description LL | PI | Plws | LS | GM
Gravel | Sand Silt | Clay | AASHTO | USCS
PO | 2124 | CoImOmE SIOMYSIY e ) o [144) 11 | 82 | 7 | 1| A24 |swsc
TP05 1.0-1.3 Black turf — Sandy clay 69 | 28 | 25 | 13 | 0.38 4 26 28 42 A-7-5 MH
TPo5 | 1.9-34 | residual ”O;'::V'els"ty snd& | o9 | g | 2 | 45| 200 a7 45 | 6 | 2 | A24 | sw-scC
TP12 2.7-5.0 Residual norite - Silty sand - NP - 0 1.52 16 73 10 1 A-1-b SM
TP13 04-13 Alluvium - Clayey sand 34 | 18 | 13 | 95 | 0.97 0 73 9 18 A-2-6 SC
TP14 3.1-34 Alluvium - Clayey sand 44 | 14 | 10 7 |0.82 2 58 12 27 A-7-5 SM
TP15 25-3.0 Residual - sandy clay 49 23 19 | 11.5]| 0.56 4 35 17 44 A-7-6 CL
TP15 32-35 Residual - clayey sandy silt 56 | 20 | 18 9 1033 1 28 32 39 A-7-5 MH

LL = liquid limit; PI = plasticity index; LS = linear shrinkage; GM = grading modulus, USCS = Unified Soil Classification System,
AASHTO = American Association of State Highway and Transportation Officials

Table 7.2: Summary of consolidated undrained triaxial tests

. Dry Moisture Cohesion Angle of friction
Sample Test pit Depth . . . , ,
Tvpe no m) Soil Description density Content c 0]
P ' (kg/m?) (%) (kPa) (degrees)

Remoulded TPO1 2.1-2.4 | Residual norite - Slightly silty sand 1801 8 5 31
TPO5 1.0-13 Black turf — sandy clay 1280 34 7 16

Undisturbed TP14 3.1-34 Alluvium - Clayey sand 1857 13.6 10 20
TP15 3.2-35 Residual - clayey sandy silt 1446 26 1 28
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Table 7.3: Coefficient of permeability
. Depth . Moisture Dry Coefﬂuer\t_ of
Sample Test pit Soil Density Permeability
Content
Type no. (m) Type (%) pd k
° (kg/m?) (m/sec)
Remoulded TPO1 21-24 Residual norite - Slightly silty sand 6.8 1773 6.92 x 10”7
TPO5 1.0-1.3 Black turf — Sandy clay 345 1225 3.09x 1010
Undisturbed | TP14 3.1-34 Alluvium - Clayey sand 14.8 1841 8.71x 1010
TP15 3.2-35 Residual - clayey sandy silt 311 1231 2.25x 10®
7 Tharisa FW WRD2
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7.2 Shear Strength Tests

Consolidated undrained triaxial tests were carried out on undisturbed samples of the black turf, alluvium and
the clayey sandy silt residual horizon encountered in test pit TP15. Due to the friable nature of the sandy
residual norite sample taken from test pit TPO1, triaxial specimens could not be cut and as a result, the
specimens were prepared by remoulding the soil to a dry density and moisture content determined using the
lump density method.

The results of the remoulded and undisturbed samples are summarised in Table 7.2 above.

The black turf and alluvium have an effective friction angle of 16 and 20 degrees and effective cohesion of 7
kPa and 10 kPa, respectively, and this agrees with the A-7-5 and MH to SC material they have been classified
as belonging to.

The residual soils have an effective friction angle of 28 to 31 degrees and effective cohesion of 1 to 7 kPa. This
also agrees with the typical shear strength of the material tested, which are the MH to SW-SC soil types. The
cohesion of 1 kPa for the clayey sandy silt sample taken from TP15, however, is surprisingly low for the MH
soil type tested.

7.3 Permeability Tests

The permeability of the remoulded and undisturbed samples of the selected soil horizons was determined in
the flexible wall triaxial cell and their results are summarised in Table 7.3 above.

The permeability coefficients of the sandy residual norite, silty residual norite and black turf at 107 m/sec,
10® m/sec and 10°1° m/sec is typical for the SW-SC and MH soil types respectively.

The alluvium has a permeability coefficient of 10*° m/sec and seems to be low for the material classified as
an SM soil type.

8. SUMMARY AND RECOMMENDATIONS
8.1 Soil Profile

The subsoil conditions within the site as described in detail in section 6.1 are divided into two zones, namely
Zone A and B.

Zone A comprises a 1,4 m thick black turf layer as soft to firm, sandy clay which overlies medium dense to
very dense silty sand of residual norite origin. The latter often grades to very soft rock within which the
excavator refused at depths ranging from 1,6 to 3,7 m. No refusal occurred in test pit TP12 at a depth of 5,3 m.

Zone B is characterised by a very stiff, or very dense, clayey sand horizon of alluvial origin underlain by a
residual clayey sandy silt horizon of unknown origin. On the excavation face, the alluvium extends to depths
of between 4,5 to 5,5 and to the south of the site is cemented with nodular and hardpan ferricrete occurring
below about 1,7 m. The excavator refused on the ferricrete horizon in test pit TP19 at about 2,1 m, however,
on the excavation face at point PT3, the nodular ferricrete extends to the bottom of the excavation at 5,0 m.

Geotechnical Report 8 Tharisa FW WRD2
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In places, the black turf and alluvium are overlain by fill or topsoil and/or hillwash horizons comprising mainly
silty sand with abundant roots and gravels. These horizons are of variable thickness ranging from 0,1 to 1,0 m,
and it is suggested that they be incorporated into those of the black turf or alluvium underlying them when
carrying out a stability analysis. The pebble marker encountered beneath the alluvium is also very thin and
irregular and can be ignored when in any stability analysis.

8.2 Design Parameters

Given the above, for design purposes, the following shear strength parameters and coefficients of permeability
are considered appropriate for the in-situ soil types encountered within the site.

The nodular ferricrete occurring sporadically to the south of the site is granular and no samples could be taken
to determine its shear strength parameters and permeability, however, typical values have been estimated and

they are presented in Table 8.1 below.

Table 8.1: Soil engineering parameters for design

Soil Horizon Soil description USCS ? ¢ e X
(degrees) | (kN/m?) | (kg/m®) | (m/sec)
Black turf Sandy clay MH 16 7 1300 1010
Alluvium Clayey sand SC 20 10 1800 1010
Nodular ferricrete Silty/clayey gravel GC* 35* 0* 1900* 108~
. . Clayey sandy silt MH 28 1 1400 108
Residual norite Silty sand SW-SC&SM | 31 5 1800 107

USCS = Unified Soil Classification System; ¢’ = effective friction angle; ¢’ = effective cohesion; pg = dry density;
* = estimated; k = coefficient of permeability.

8.3 Stability of Waste Rock Dump

For design purposes, Table 8.1 above presents an estimate of the engineering parameters of the soils discussed
in this report and the attached summary of the profiles.

Brian Harrison Pr Eng
for Inroads Consulting cc

Moruti Shuping B.Sc. Honours — Geotech
for Inroads Consulting cc
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PO Box 87318 Tel: (011) 443 7811
Houghton Fax: (011) 443 2951

o 011) 443 295
. 2041 e-mail: admin@inroads-sa.co.za
\-’ PROFILE SHEET TPO1

INROADS CONSULTING Epoch Resources (Pty) Ltd X 2846866

CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -047837

Moist, dark brown, medium dense, shattered, CLAYEY SILTY SAND with abundant
roots. Topsoil/Hillwash?

Moist to very moist, dark brown, firm, shattered, SANDY SILTY CLAY. Hillwash/Black
turf.

: - r Slightly moist, cream white speckled black stained orange brown, medium dense,
R slightly SILTY SAND. Residual norite.
2.1 1o
i I
2.4 L1 L
EDEI | Contains abundant pockets of sandy clay to 2,0 m.
AR : Loose to medium dense in places.
el 3.7
+ o+ o+
NOTES:
1. Bottom of hole at 3,7 m. Refusal on very soft rock norite
2. No groundwater seepage encountered.
3. Undisturbed sample taken from 2,1 to 2,4 m.
4. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.
Contractor: Andru Mining Profiled by: MC Shuping
Machine: Komatsu PC300 Date profiled: 16-Jul-21
~~~ Water seepage B undisturbed sample T Bulk sample Ref: 2172/g

W Standing water @ Disturbed sample F  In-situ test Sheet 1 of 1
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PROFILE SHEET

TPO2

CIVIL ENGINEERS

Epoch Resources (Pty) Ltd
Tharisa Far West Waste Rock Dump

X 2846715

Y -047612

0.0

T2 £
N o, [
1 A
1

Taa S
;%_

Moist to very moist, dark brown grey, firm, shattered, slickensided, SANDY CLAY. Black

turf.

Contains abundant sand and roots to 0,3 m.

Highly weathered, cream white speckled black stained light brown, coarse grained,

1.6 —l highly to moderately fractured, very soft rock. NORITE.

NOTES:

1. Bottom of hole at 1,6 m. Refusal on very soft rock norite

2. No groundwater seepage encountered.
3. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.

Contractor: Andru Mining
Machine: Komatsu PC300

Profiled by: MC Shuping
Date profiled: 16-Jul-21

~~~ Water seepage
W Standing water

B undisturbed sample
@ Disturbed sample

I
I

Bulk sample
In-situ test

Ref: 2172/g

Sheet 1 0of 1




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

PO Box 87318 Tel: (O11) 443 7811
) Houghton Fax: (011) 443 2951

. 2041 e-mail: admin@inroads-sa.co.za
\-’ PROFILE SHEET TPO3

INROADS CONSULTING Epoch Resources (Pty) Ltd X 2846617

CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -047439

Moist, dark brown, medium dense to dense, shattered, CLAYEY SILTY SAND with
abundant roots. Topsoil/Hillwash?

Moist to very moist, dark brown grey, firm, shattered, slickensided, SANDY CLAY. Black
turf.

Contains abundant sand at base.

Slightly moist, cream white speckled black stained light brown, dense to very dense
becoming very dense to very soft rock, slightly SILTY coarse SAND. Completely
weathered norite.

Contains abundant pockets of weathered gravels and very soft rock.

Below 1,8 m appears as very dense to very soft rock.

3.3

NOTES:

1. Bottom of hole at 3,3 m. Refusal on very soft rock norite

2. No groundwater seepage encountered.

3. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.
Contractor: Andru Mining Profiled by: MC Shuping
Machine: Komatsu PC300 Date profiled: 16-Jul-21
~~~ Water seepage B undisturbed sample T Bulk sample Ref: 2172/g

W Standing water @ Disturbed sample F  In-situ test Sheet 1 of 1




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

&

INROADS CONSULTING

PO Box 87318
Houghton
2041

Tel: (011) 443 7811
Fax: (011) 443 2951
e-mail: admin@inroads-sa.co.za

PROFILE SHEET

TPO4

CIVIL ENGINEERS

Epoch Resources (Pty) Ltd X 2846549

Tharisa Far West Waste Rock Dump Y -047323

0.0

Very moist, dark grey/black, soft, shattered, slickensided, SANDY CLAY with abundant
roots to 0,7 m. Black turf/Residual.

2.6

Slightly moist, cream white speckled grey, loose to medium dense becoming dense
below 2,4 m, slightly SILTY coarse SAND. Residual norite.

Contains abundant pockets of clay to 2,0 m.

NOTES:

1. Bottom of hole at 2,6 m. Refusal on very soft rock norite
2. No groundwater seepage encountered.
3. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.

Contractor: Andru Mining
Machine: Komatsu PC300

Profiled by: MC Shuping
Date profiled: 16-Jul-21

~~~ Water seepage
W Standing water

B undisturbed sample T

@ Disturbed sample H

Bulk sample
In-situ test

Ref: 2172/g

Sheet 1 0of 1




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

PO Box 87318 Tel: (011) 443 7811
) Houghton Fax: (011) 443 2951
. 2041 e-mail: admin@inroads-sa.co.za
\-’ PROFILE SHEET TPO5
RS CONSULTING Epoch Resources (Pty) Ltd X 2846483
CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -047197
0.0
: Very moist, brown mottled grey, soft, CLAYEY SAND with scattered gravels and
| cobbles. Fill.
0.4

Very moist, dark grey/black, very soft to soft, shattered, slickensided, SANDY CLAY.
Black turf/Residual.

Contains abundant gravels below 1,8 m.

o |fiali [

° ‘ :

Mlvodg b
J
Sl
+

3.4

Very moist, light olive speckled cream white and black, dense, relict jointed, SILTY
SAND with abundant gravels. Residual norite.

Becomes very dense with depth.

Between 1,9 to 2,2 m contains abundant cobbles and very soft rock.

NOTES:

1. Bottom of hole at 3,4 m. Refusal on very soft rock norite

2. No groundwater seepage encountered.

3. Undisturbed sample taken from 1,0 to 1,3 m.

4. Disturbed sample taken from 1,9 to 3,4 m.

5. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.

Contractor: Andru Mining
Machine: Komatsu PC300

Profiled by: MC Shuping
Date profiled: 16-Jul-21

~~~ Water seepage
W Standing water

B undisturbed sample T Bulk sample Ref: 2172/g

@ Disturbed sample F  In-situ test Sheet 1 of 1




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

&

INROADS CONSULTING

PO Box 87318
Houghton
2041

Tel: (011) 443 7811
Fax: (011) 443 2951
e-mail: admin@inroads-sa.co.za

PROFILE SHEET

TPO6

CIVIL ENGINEERS

Epoch Resources (Pty) Ltd X 2846484

Tharisa Far West Waste Rock Dump Y -047014

0.0

Very moist, dark grey/black, soft to firm, shattered, slickensided, SANDY CLAY. Black

turf/Residual.

Contains abundant sand and roots to 0,1 m.

1.6

Very moist, cream white speckled black and stained brown, medium dense, SILTY
SAND with abundant very dense and friable pockets, slightly SILTY SAND. Residual

norite.

Contains abundant clay pockets to 1,1 m.

Highly weathered, cream white speckled black and stained brown, coarse grained,

1.8 —l highly to moderately fractured, very soft rock. NORITE.

NOTES:

1. Bottom of hole at 1,8 m. Refusal on very soft rock norite
2. No groundwater seepage encountered.
3. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.

Contractor: Andru Mining
Machine: Komatsu PC300

Profiled by: MC Shuping
Date profiled: 16-Jul-21

~~~ Water seepage
W Standing water

B undisturbed sample T

@ Disturbed sample H

Bulk sample
In-situ test

Ref: 2172/g

Sheet 1 0of 1




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

&

INROADS CONSULTING

PO Box 87318
Houghton
2041

Tel: (011) 443 7811
Fax: (011) 443 2951
e-mail: admin@inroads-sa.co.za

PROFILE SHEET

TPO7

CIVIL ENGINEERS

Epoch Resources (Pty) Ltd X 2846526

Tharisa Far West Waste Rock Dump Y -046826

Slightly moist, brown and olive, loose to medium dense, SILTY SAND with abundant

gravels and many roots. Fill.

Very moist, dark grey/black, soft to firm, shattered, slickensided, SANDY CLAY. Black

turf/Residual.

Very moist, cream white speckled black and stained brown, medium dense to dense,
SILTY SAND with abundant dense and friable pockets, slightly SILTY SAND. Residual

norite.

Highly weathered, cream white speckled black and stained brown, coarse grained,

1.9 —l highly to moderately fractured, very soft rock. NORITE.

NOTES:

1. Bottom of hole at 1,9 m. Refusal on very soft rock norite
2. No groundwater seepage encountered.
3. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.

Contractor: Andru Mining
Machine: Komatsu PC300

Profiled by: MC Shuping
Date profiled: 16-Jul-21

~~~ Water seepage
W Standing water

B undisturbed sample T

@ Disturbed sample H

Bulk sample
In-situ test

Ref: 2172/g

Sheet 1 0of 1




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

PO Box 87318  Tel: (011) 443 7811
) Houghton Fax: (011) 443 2951
. 2041 e-mail: admin@inroads-sa.co.za
\-’ PROFILE SHEET TPO8
RS CONSULTING Epoch Resources (Pty) Ltd X 2846352
CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -046775
0.0

Very moist, grey and olive, firm, SANDY CLAY & SILTY SAND with gravel. Fill.

Very moist, dark grey/black speckled white, soft, shattered, slickensided, SANDY CLAY.
Black turf/Residual.

Very moist, cream white speckled black and stained grey brown, medium dense to
dense, SILTY SAND with abundant friable gravels, SILTY SAND. Residual norite.

Highly weathered, cream white speckled black and stained brown, coarse grained,
highly to moderately fractured, very soft rock. NORITE.

NOTES:

1. Bottom of hole at 1,7 m. Refusal on very soft rock norite

2. No groundwater seepage encountered.

3. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.

Contractor: Andru Mining
Machine: Komatsu PC300

Profiled by: MC Shuping
Date profiled: 16-Jul-21

~~~ Water seepage
W Standing water

B undisturbed sample T Bulk sample Ref: 2172/g

@ Disturbed sample F  In-situ test Sheet 1 of 1




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

PO Box 87318 Tel: (011) 443 7811
) Houghton Fax: (011) 443 2951
. 2041 e-mail: admin@inroads-sa.co.za
\-’ PROFILE SHEET TPO9
RS CONSULTING Epoch Resources (Pty) Ltd X 2846239
CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -046692
0.0
: Very moist, dark grey and dark brown speckled white and mottled reddish brown, firm,
i SANDY CLAY with abundant sand pockets and scattered cobbles. Fill.
1.2
- Slightly moist, light yellow olive and banded grey, loose, SILTY coarse SAND with
- scattered fine to coarse gravels and cobbles. Fill.
i Contains occasional ash bands in places.
i NOTES:
B 1. Bottom of hole at 5,0 m. Not to refusal.
B 2. No groundwater seepage encountered.
B 3. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.
50 —
Contractor: Andru Mining Profiled by: MC Shuping
Machine: Komatsu PC300 Date profiled: 16-Jul-21
~~~ Water seepage B undisturbed sample T Bulk sample Ref: 2172/g
W Standing water @ Disturbed sample F  In-situ test Sheet 1 of 1




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

&

INROADS CONSULTING

PO Box 87318
Houghton
2041

Tel: (011) 443 7811
Fax: (011) 443 2951
e-mail: admin@inroads-sa.co.za

PROFILE SHEET

TP10

CIVIL ENGINEERS

Epoch Resources (Pty) Ltd X 2846274

Tharisa Far West Waste Rock Dump Y -046517

0.0

0.7

Very moist, dark brown, firm to stiff, intact, SANDY CLAYEY SILT with scattered roots.

Hillwash.

2.8

Highly weathered, dark grey stained orange and light yellow, coarse grained, highly
fractured, very soft to medium hard rock. Chromitite?

Contains abundant pockets of dense sand to 1,1 m.

NOTES:

1. Bottom of hole at 2,8 m. Refusal on very soft rock chromitite
2. No groundwater seepage encountered.
3. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.

Contractor: Andru Mining
Machine: Komatsu PC300

Profiled by: MC Shuping
Date profiled: 16-Jul-21

~~~ Water seepage
W Standing water

B undisturbed sample T

@ Disturbed sample H

Bulk sample
In-situ test

Ref: 2172/g

Sheet 1 0of 1




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

PO Box 87318 Tel: (011) 443 7811
Houghton Fax: (011) 443 2951

o 011) 443 295
. 2041 e-mail: admin@inroads-sa.co.za
\-’ PROFILE SHEET TP11

INROADS CONSULTING Epoch Resources (Pty) Ltd X 2846342

CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -046345

0.0

Very moist, dark grey/black speckled white, soft, shattered, slickensided, SANDY CLAY.
Black turf/Residual.

Contains abundant sand and roots to 0,3 m.

Slightly moist, cream white speckled black and stained brown, dense becoming very
dense with depth, relict jointed, SILTY SAND with abundant very dense and friable
pockets, slightly SILTY SAND. Residual norite.

2.5

NOTES:

1. Bottom of hole at 2,5 m. Refusal on very soft rock norite

2. No groundwater seepage encountered.

3. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.
Contractor: Andru Mining Profiled by: MC Shuping
Machine: Komatsu PC300 Date profiled: 16-Jul-21
~~~ Water seepage B undisturbed sample T Bulk sample Ref: 2172/g

W Standing water @ Disturbed sample F  In-situ test Sheet 1 of 1




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

PO Box 87318 Tel: (011) 443 7811
Houghton Fax: (011) 443 2951

o 011) 443 295
. 2041 e-mail: admin@inroads-sa.co.za
\-’ PROFILE SHEET TP12

INROADS CONSULTING Epoch Resources (Pty) Ltd X 2846328

CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -046112

0.0

Very moist, dark grey/black, firm to stiff, shattered, slickensided, SANDY CLAY. Black
turf/Residual.

Contains abundant sand and roots to 0,3 m.

2.'7 Tk Slightly moist, cream white speckled black and stained brown, loose to medium dense
5 0 L F becoming medium dense below 4,3 m, relict jointed, SILTY SAND . Residual norite.
Contractor: Andru Mining Profiled by: MC Shuping
Machine: Komatsu PC300 Date profiled: 17-Jul-21
~~~ Water seepage B undisturbed sample T Bulk sample Ref: 2172/g

W Standing water @ Disturbed sample F  In-situ test Sheet 1 of 2




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

&

INROADS CONSULTING

PO Box 87318

Houghton
2041

Tel: (011) 443 7811

Fax: (011) 443 2951
e-mail: admin@inroads-sa.co.za

PROFILE SHEET

TP12 cont

Epoch Resources (Pty) Ltd X 2846328

CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -046112
t : l F Slightly moist, cream white speckled black and stained brown, medium dense, relict
W I‘ R jointed, SILTY SAND . Residual norite.

SRR RPLI N

NOTES:

1. Bottom of hole at 5,3 m. Not to refusal.
2. No groundwater seepage encountered.
3. Disturbed sample taken from 2,7 to 5,0 m.
4. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.

Contractor: Andru Mining
Machine: Komatsu PC300

Profiled by: MC Shuping
Date profiled: 17-Jul-21

N~ Water seepage
W Standing water

B undisturbed sample
@ Disturbed sample

I

Bulk sample
In-situ test

Ref: 2172/g

Sheet 2 of 2




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

&

INROADS CONSULTING

PO Box 87318
Houghton
2041

Tel: (011) 443 7811

Fax: (011) 443 2951
e-mail: admin@inroads-sa.co.za

PROFILE SHEET

TP13

Epoch Resources (Pty) Ltd X 2846395

CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -045987

. . . . . O'O

1T g T'. - Slightly moist, dark brown, medium dense, clayey SILTY SAND with scattered roots..

2N 2"LZ i Hillwash/Aeolian?

. e .1

——————1-0.35

RN

gt
0.'4 ’.x.: ;\\ T Slightly moist, dark brown speckled white, stiff to very stiff, shattered, slickensided,
13 ..};V_/Z“.‘._ L CLAYEY SAND with scattered nodular calcrete. Transported.

eedl

;)T"-/: ° .

oot

. z;v'/. oo

DRI I

NOTES:

1. Bottom of hole at 1,3 m. Refusal on very stiff/very dense clayey sand.
2. No groundwater seepage encountered.

3. Disturbed sample taken from 0,4 to 1,3 m.

4. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.

Contractor: Andru Mining
Machine: Komatsu PC300

Profiled by: MC Shuping
Date profiled: 17-Jul-21

~~~ Water seepage
W Standing water

B undisturbed sample T

@ Disturbed sample H

Bulk sample
In-situ test

Ref: 2172/g

Sheet 1 0of 1




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

PO Box 87318  Tel: (011) 443 7811

3.1

3.4

0.4

) Houghton Fax: (011) 443 2951
. 2041 e-mail: admin@inroads-sa.co.za
\-’ PROFILE SHEET TP14
RS CONSULTING Epoch Resources (Pty) Ltd X 2846421
CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -045837
0.0

Slightly moist, light brown, loose, SILTY SAND with many roots. Hillwash/Aeolian?

Contains abundant roots to 0,1 m.

Slightly moist becoming moist with depth, brown becoming mottled orange brown and
light grey below 0,6 m, stiff to very stiff, shattered, slickensided, CLAYEY SAND with
scattered ferruginous nodules. Alluvium?

Becomes firm to stiff below 2,0 m.

o

NOTES:

1. Bottom of hole at 4,5 m. Not to refusal.

2. No groundwater seepage encountered.

3. Undisturbed sample taken from 3,1 to 3,4 m.

4. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.

Contractor: Andru Mining
Machine: Komatsu PC300

Profiled by: MC Shuping
Date profiled: 17-Jul-21

~~~ Water seepage
W Standing water

B undisturbed sample T

Bulk sample Ref: 2172/g

I

In-situ test Sheet 1 0of 1

@ Disturbed sample




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

PO Box 87318 Tel: (011) 443 7811
) Houghton Fax: (011) 443 2951
. 2041 e-mail: admin@inroads-sa.co.za
\-’ PROFILE SHEET TP15
INROADS CONSULTING Epoch Resources (Pty) Ltd X 2846532
CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -045629
. . O'O
ic?
"’lz :. = Slightly moist, light brown, loose, SILTY SAND with abundant roots. Hillwash/Topsoil.
=102
RO
I e :
PR
IESIPIAN 8L
. ‘\}T/' R
’/§ ’ e Slightly moist, dark grey brown becoming mottled orange below 0,6 m, stiff, shattered,
A CLAYEY SAND. Alluvium?
et :
PR
IS
ST
,.:;’.:’-':i: /:
st el
et :
PR
R .\\r;‘ff/_“
0.9 Bl Matrix supported, sub-rounded and rounded, fine medium and abundant coarse quartz
" 9950 ,5 _ GRAVELS in a matrix as above. Pebble marker.
. W - Overall consistency is dense.
® | T
30 |- - - | Very moist, dark grey brown, firm to stiff, shattered, SANDY CLAY. Residual?
- ;W 3.0
R - Very moist, light yellow brown mottled white and grey, soft to firm, CLAYEY SANDY
35| |-T" .
T SILT. Residual?
oyl NOTES:
R ;/_/7 B 1. Bottom of hole at 4,8 m. Not to refusal.
4] L 2. No groundwater seepage encountered.
et L 3. Disturbed sample taken from 2,5 to 3,0 m.
4] L 4. Undisturbed sample taken from 3,2 to 3,5 m.
et L 5. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.
i = B PP
Contractor: Andru Mining Profiled by: MC Shuping
Machine: Komatsu PC300 Date profiled: 17-Jul-21
~~~ Water seepage B undisturbed sample T Bulk sample Ref: 2172/g
W Standing water @ Disturbed sample F  In-situ test Sheet 1 of 1




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

PO Box 87318

Tel: (011) 443 7811

) Houghton Fax: (011) 443 2951
. 2041 e-mail: admin@inroads-sa.co.za
& > PROFILE SHEET TP16
RS CONSULTING Epoch Resources (Pty) Ltd X 2846744
CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -045656
0.0 . .
B Clast supported, sub-angular and angular, fine medium and abundantly coarse quartz
o2 GRAVELS in a matrix of dry, brown silty sand. Fill.
.. /.\\t*:—"’f B '
ST Overall consistency is medium dense.
R
.t §\\T.§"/.‘
RS |
I e :
PN,
SroNes T T . : C : .
. ;\';7%‘?. . F Moist becoming very moist with depth, dark brown mottled dark grey, stiff to very stiff,
T shattered, slickensided, CLAYEY SAND. Alluvium?
,‘.//..1,:’. . :
ST
AT : Contains scattered rounded cobbles at about 1,0 m.
T
P,
} Yoo T Becomes firm to stiff below 2,0 m.
NS
!
St §\\T.§"/.'
AN |
et :
P,
PRI Sion
ST
L2 // 3.0
R /-/; . -/: Very moist, light orange brown mottled cream white and brown, firm, pinholed, CLAYEY
et L SANDY SILT. Residual?
R /-/_. . -/: Becomes light yellow brown with depth.
Bk ;/:/7/: Becomes more sandy with depth.

Contractor: Andru Mining
Machine: Komatsu PC300

Profiled by: MC Shuping
Date profiled: 17-Jul-21

~~~ Water seepage
W Standing water

B undisturbed sample T

@ Disturbed sample H

Bulk sample
In-situ test

Ref: 2172/g

Sheet 1 of 2




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

PO Box 87318 Tel: (011) 443 7811
Houghton Fax: (011) 443 2951

o 011) 443 298
l 2041 e-mail: admin@inroads-sa.co.za
\-’ PROFILE SHEET TP16 cont

INROADS CONSULTING Epoch Resources (Pty) Ltd X 2846744
CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -045656
: . / // B Very moist, light orange brown mottled cream white and brown, firm, pinholed, CLAYEY
Tl SANDY SILT. Residual?
I |
NOTES:

1. Bottom of hole at 5,3 m. Not to refusal.
2. No groundwater seepage encountered.
3. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.

Contractor: Andru Mining Profiled by: MC Shuping
Machine: Komatsu PC300 Date profiled: 17-Jul-21
<~ Water seepage B undisturbed sample T Bulk sample Ref: 2172/g

W Standing water @ Disturbed sample F  In-situ test Sheet 2 of 2




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

PO Box 87318 Tel: (011) 443 7811
Houghton Fax: (011) 443 2951

o 011) 443 295
. 2041 e-mail: admin@inroads-sa.co.za
\-’ PROFILE SHEET TP17

RS CONSULTING Epoch Resources (Pty) Ltd X 2846897
CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -045730
. . . 0'0
ic?
'.’t’ie :. = Dry, dark grey brown, loose to medium dense, SILTY SAND with many roots. Topsoil.
=L —-0.05
N : Slightly moist, dark brown, dense, pinholed and shattered, slightly clayey SILTY SAND.
N Hillwash/Aeolian?
A A , 05
oL
’) D ;‘, - Slightly moist, dark brown mottled dark orange, stiff to very stiff, CLAYEY SAND with
- /.1;—?.*_ F abundant gravels. Alluvium?
Tl
O”). OO o o 12
s oo%° g oo‘j— Clast and matrix supported, rounded, fine medium and coarse GRAVELS in a matrix as
[OIITCRIGA S above. Pebble marker.
Q%9088

1.5 . .
—| Overall consistency is very dense.

NOTES:
1. Bottom of hole at 1,5 m. Refusal on very dense tightly packed cobbles and
gravels.

2. No groundwater seepage encountered.
3. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.

Contractor: Andru Mining Profiled by: MC Shuping
Machine: Komatsu PC300 Date profiled: 17-Jul-21
~~~ Water seepage B undisturbed sample T Bulk sample Ref: 2172/g

W Standing water @ Disturbed sample F  In-situ test Sheet 1 of 1




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

&

INROADS CONSULTING

PO Box 87318
Houghton
2041

Tel: (011) 443 7811
Fax: (011) 443 2951
e-mail: admin@inroads-sa.co.za

PROFILE SHEET

TP18

Epoch Resources (Pty) Ltd X 2846932

CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -045865
. . . . . O'O
1T g T'. - Dry, dark brown, medium dense to dense, pinholed, slightly clayey SILTY SAND with
. Z’TZ o abundant coarse roots. Hillwash/Aeolian?
————=103
BRI B
SR |
B ;.,:,l—j.“-ri - Slightly moist, dark brown mottled dark orange, stiff to very stiff, CLAYEY SAND.
o R Alluvium?
PN S A
SR |
el
,:)T"-/: * .l
.. \\ .‘;’,‘ —

NSl P

NOTES:

1. Bottom of hole at 1,2 m. Refusal on very stiff/very dense clayey sand.
2. No groundwater seepage encountered.
3. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.

Contractor: Andru Mining
Machine: Komatsu PC300

Profiled by: MC Shuping
Date profiled: 17-Jul-21

~~~ Water seepage
W Standing water

B undisturbed sample
@ Disturbed sample

I

Bulk sample
In-situ test

Ref: 2172/g

Sheet 1 0of 1




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

PO Box 87318

Tel: (011) 443 7811

) Houghton Fax: (011) 443 2951
. 2041 e-mail: admin@inroads-sa.co.za
\-’ PROFILE SHEET TP19
RS CONSULTING Epoch Resources (Pty) Ltd X 2847108
CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -046109
0.0
: Slightly moist, light brown mottled orange brown, loose, SILTY coarse SAND with
B abundant fine gravel and roots. Fill?
e L
A
Z';.,:,l—.’.“r’. - Slightly moist, dark grey brown stained light brown, stiff to very stiff, shattered, CLAYEY
o R SAND. Alluvium?
o T
PSRN i Contains abundant light brown sand.
el
PRI
1.7
. Clast to matrix supported, sub-angular and sub-rounded, fine and medium ferruginous
* N nodules in a matrix as above. Nodular ferricrete.
. : < .. 2.1 —l Overall consistency is dense to very dense.

NOTES:

1. Bottom of hole at 2,1 m. Refusal on very stiff/very dense clayey sand and
abundant ferruginous nodules.

2. No groundwater seepage encountered.

3. Co-ordinates determined from Garmin hand-held GPS to WGS 84 system.

Contractor: Andru Mining
Machine: Komatsu PC300

Profiled by: MC Shuping
Date profiled: 17-Jul-21

~~~ Water seepage
W Standing water

B undisturbed sample
@ Disturbed sample

I

Bulk sample
In-situ test

Ref: 2172/g

Sheet 1 0of 1
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INROADS CONSULTING

PO Box 87318
Houghton
2041

Tel: (011) 443 7811
Fax: (011) 443 2951
e-mail: admin@inroads-sa.co.za

PROFILE SHEET

PT1

CIVIL ENGINEERS

Epoch Resources (Pty) Ltd
Tharisa Far West Waste Rock Dump

X 2846909

Y -045885

0.0

Dry, brown, shattered, CLAYEY SAND. Alluvium.

2 130

Dry, brown, shattered, CLAYEY SAND/SANDY CLAY. Alluvium.

T 145

-

Dry, brown and orange brown, CLAYEY SANDY SILT. Residual.

Contractor: -
Machine: -

Profiled by: MC Shuping
Date profiled: 17-Jul-21

~~~ Water seepage
W Standing water

B undisturbed sample
@ Disturbed sample

T

I

Bulk sample
In-situ test

Ref: 2172/g

Sheet 1 of 2
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PO Box 87318 Tel: (011) 443 7811
) Houghton Fax: (011) 443 2951
. 2041 e-mail: admin@inroads-sa.co.za
\-’ PROFILE SHEET PT1 cont
RS CONSULTING Epoch Resources (Pty) Ltd X 2846909
CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -045885
-/:/-/ . -/: Dry, brown and orange brown, CLAYEY SANDY SILT. Residual.
. “ . 6.0
NOTES:
1. Bottom of hole at 6,0 m. Gravels and highly weathered rock encountered
at the bottom of the excavation.
2. Co-ordinates determined from Garmin hand-held GPS to (WGS 84) system.
Contractor: - Profiled by: MC Shuping
Machine: - Date profiled: 17-Jul-21
~~~ Water seepage B undisturbed sample T Bulk sample Ref: 2172/g
W Standing water @ Disturbed sample F  In-situ test Sheet 2 of 2
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&

INROADS CONSULTING

PO Box 87318
Houghton
2041

Tel: (011) 443 7811
Fax: (011) 443 2951
e-mail: admin@inroads-sa.co.za

PROFILE SHEET

PT2

CIVIL ENGINEERS

Epoch Resources (Pty) Ltd X 2847032

Tharisa Far West Waste Rock Dump Y -045978

0.0

Dry, light brown, SILTY SAND. Hillwash/Aeolian ?

HH

3.0

Dry, brown, shattered, CLAYEY SAND. Alluvium.

Dry, brown, shattered, CLAYEY SAND/SANDY CLAY. Alluvium.

Contains abundant quartz GRAVELS and COBBLES at base.

Contractor: -
Machine: -

Profiled by: MC Shuping
Date profiled: 17-Jul-21

~~~ Water seepage
W Standing water

B undisturbed sample
@ Disturbed sample

T

I

Bulk sample
In-situ test

Ref: 2172/g

Sheet 1 of 2
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&

INROADS CONSULTING

PO Box 87318

Houghton
2041

Tel: (011) 443 7811
Fax: (011) 443 2951
e-mail: admin@inroads-sa.co.za

PROFILE SHEET

PT2 cont

CIVIL ENGINEERS

Epoch Resources (Pty) Ltd X 2847032

Tharisa Far West Waste Rock Dump Y -045978

5.5

Dry, orange brown, SILTY SAND with scattered gravels. Residual?

7.0

NOTES:

1. Bottom of hole at 7,0 m. Gravels and highly weathered rock encountered
at the bottom of the excavation.
2. Co-ordinates determined from Garmin hand-held GPS to (WGS 84) system.

Contractor: -
Machine: -

Profiled by: MC Shuping
Date profiled: 17-Jul-21

N~ Water seepage
W Standing water

B undisturbed sample
@ Disturbed sample

I
—

Bulk sample
In-situ test

Ref: 2172/g

Sheet 2 of 2
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PO Box 87318 Tel: (011) 443 7811
) Houghton Fax: (011) 443 2951
. 2041 e-mail: admin@inroads-sa.co.za
\-’ PROFILE SHEET PT3
RS CONSULTING Epoch Resources (Pty) Ltd X 2847040
CIVIL ENGINEERS Tharisa Far West Waste Rock Dump Y -046180
. t- . 0 . OO
t L Dry, light brown, SILTY SAND. Hillwash.
RO
SR |
e Dry, brown, shattered, CLAYEY SAND with abundant ferruginous nodules. Alluvium.
st
Sty )
et
PRIt
1.7
LI : Clast supported, sub-rounded and rounded, ferruginous NODULES in a matrix of clayey
« o[ sand. Nodular ferricrete.
S Grades to weak hardpan ferricrete.
S —_— NOTES:
* ., . '_ 1. Bottom of hole at 5,0 m. Weakly cemented ferricrete encountered
. B at the bottom of the excavation.
o o '_ 2. Co-ordinates determined from Garmin hand-held GPS to (WGS 84) system.
: " l5o
Contractor: - Profiled by: MC Shuping
Machine: - Date profiled: 17-Jul-21
~~~ Water seepage B undisturbed sample T Bulk sample Ref: 2172/g
W Standing water @ Disturbed sample F  In-situ test Sheet 1 of 1
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Summary of Profiles - Tharisa FW WRD2

2845950 = —

LEGEND

| + Test Pit Position

| @ Trench Profile Point
—Fill - Silty sand + Clay sand + gravels & cobbles
~ Hillwash - Clayey/silty sand
== Black Turf - Sandy clay

| ==Talus/Pebble marker - Gravel

ww Alluvium - Clayey sand

mm= Residual - Clayey sandy silt/Sandy silty clay
—Residual - Silty sand

mmm Norite/Chromitite - Very soft rock

2846350

2846750

2847150
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Photographs of Test Pits
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Inroads Consulting cc

Ref: 2172/g

TEST PIT PHOTOGRAPHS

SITE NAME: Tharisa FW WRD

PHOTOGRAPH

Comments: TP0O1

PHOTOGRAPH

2

Comments: TP02

Geotechnical Report

Tharisa FW WRD
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Inroads Consulting cc

Ref: 2172/g

TEST PIT PHOTOGRAPHS

SITE NAME: Tharisa FW WRD

PHOTOGRAPH

3

Comments: TPO3

PHOTOGRAPH

4

Comments: TP04

Geotechnical Report

Tharisa FW WRD
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Inroads Consulting cc Ref: 2172/g

TEST PIT PHOTOGRAPHS
SITE NAME: Tharisa FW WRD

PHOTOGRAPH

5

Comments: TP05

PHOTOGRAPH

6

Comments: TP06

Geotechnical Report Tharisa FW WRD
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Inroads Consulting cc Ref: 2172/g

TEST PIT PHOTOGRAPHS
SITE NAME: Tharisa FW WRD

PHOTOGRAPH

7

Comments: TPO7

PHOTOGRAPH

8

Comments: TP08

Geotechnical Report Tharisa FW WRD
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Inroads Consulting cc Ref: 2172/g

TEST PIT PHOTOGRAPHS
SITE NAME: Tharisa FW WRD

PHOTOGRAPH

9

Comments: TP0O9

PHOTOGRAPH

10

Comments: TP10

Geotechnical Report Tharisa FW WRD
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Inroads Consulting cc Ref: 2172/g

TEST PIT PHOTOGRAPHS
SITE NAME: Tharisa FW WRD

PHOTOGRAPH

11

Comments: TP11

PHOTOGRAPH

12

Comments: TP12

Geotechnical Report Tharisa FW WRD
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Inroads Consulting cc Ref: 2172/g

TEST PIT PHOTOGRAPHS
SITE NAME: Tharisa FW WRD

PHOTOGRAPH

13

Comments: TP13

PHOTOGRAPH

14

Comments: TP14

Geotechnical Report Tharisa FW WRD
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Inroads Consulting cc Ref: 2172/g

TEST PIT PHOTOGRAPHS
SITE NAME: Tharisa FW WRD

PHOTOGRAPH

15

Comments: TP15

PHOTOGRAPH

16

Comments: TP16

Geotechnical Report Tharisa FW WRD



DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

Inroads Consulting cc Ref: 2172/g

TEST PIT PHOTOGRAPHS
SITE NAME: Tharisa FW WRD

PHOTOGRAPH

17

Comments: TP17

PHOTOGRAPH

18

Comments: TP18

Geotechnical Report Tharisa FW WRD
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Inroads Consulting cc Ref: 2172/g

TEST PIT PHOTOGRAPHS
SITE NAME: Tharisa FW WRD

PHOTOGRAPH

19

Comments: TP19

PHOTOGRAPH

20

Comments: PT1

Geotechnical Report Tharisa FW WRD
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Inroads Consulting cc Ref: 2172/g

TEST PIT PHOTOGRAPHS
SITE NAME: Tharisa FW WRD

PHOTOGRAPH

21

Comments: PT2

PHOTOGRAPH

22

Comments: PT3

Geotechnical Report Tharisa FW WRD
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Laboratory Test Results



DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

¢ e e

SGS MATROLAB (PTY) LTD

- CIVIL ENGINEERING SERVICES -
Reg.No.: 2003/021980/07 - VAT. Reg.No.: 4040210587

a SANAS Accredited Testing Laboratory, No. T0025
TEST RESULTS

_ IVIATROLAB

EPOCH RESOURCES

Attention: Mr Stephan Brakhuizen

Project

Your Ref
Our Ref
Date Reported

l

256 Brander Street,Jan Niemand Park,Pretoria.
P.O Box 912387,Silverton,0127

Tel.  :(012) 800 1299
Fax
Email : martinus.schwartz@sgs.com

: Tharisa FW WRD2

- PL/45639
:21.09.2021

tsa

nas

Testing Laboratory

T0025

FOUNDATION INDICATOR (ASTM: D422)

FORM: A6

4.4.1(SGS)(2019.12.04)

Technical Signatory :/M,af‘fﬂws Schwartz/Lizette Breiting

Sample No. : A21/2950(G21-0564 Material Description : SAND
gzlethNO' fgfgg_z e Clay (%) | Sit(%) | Sand (%) |Gravel (%) | Classification
Sy ' Jennings 11 4.4 836 10.9 SAND
Liquid Limit (%) : Astm 11 10.3 88.6 0.0 SAND
Plasticity Index . NP British Standard | 0.6 6.7 81.9 10.9 SAND
. . o
Linear Shrinkage (%) 0.0 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM _
Pl of Whole Sample : 0 70 = = 70 2.0 '
P.R.A. Classification : A-2-4(0) 60] S = ‘A Line 60T
[
Unified Soil Classificati: SW-SC x 50] = 2 50] VERT HIGH fo.7
Activity £0.00 2 40 % 401
Heave Classification : LOW 530' o g 307
Grading Modulus - 1.44 § 207 - y %5 207
(o -
. 1 “A> 6 o 101
Per.centage (<0.002) :1.0 100 GSEMD ) - 10‘ o
Moisture Content (%) :15.8 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
_— PARTICLE SIZE DISTRIBUTION
w90 Pl
T e
w
o /
z 70
% W
9 60 -
o /
= 50 V4
w y
S 40
= /
g 30 4
2 20 A
B 1o ,‘/
——-_/’
® ’:J w|o o ojojlwn | O o|o|o o|o|o| o o o o o o o o o 2 oo|o
A EEIE 3188512 | RIKI& | Q3B 2|1 8] & 8 3 Q8|32 8818
oNEISIS | S|883|8la | alg|e | IS8 2| | < 3 e ool el =] duls
nn<|lolo o|ololo|lo | o|lc|o o|o|lo|o o o o o < | - N o] Wo|~
@ g o o o o o o o|o
a0 - <+ o © @ o o|o| ol o] gole
sfa el | -]~ | ~||o | o]~ N ~ 0 ®© - =l I e el
JENN  CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL GRAVEL
Remarks :  Sampled by client.

MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY.

q

This document is issued bv the Companv under its General Co

ndition of

Service accessible at htto:/mwww.sas.com/en/Terms and Conditions.aspx

Attention is drawn to the limitation of liability, indemnification a
issues defined therein.

nd jurisdiction




SGS MATROLAB (PTY) LTD
- CIVIL ENGINEERING SERVICES -
Reg.No.: 2003/021980/07 - VAT. Reg.No.: 4040210587

a SANAS Accredited Testing Laboratory, No. T0025

TEST RESULTS

DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

VIATROLAB

sanas

Testing Laboratory

256 Brander Street,Jan Niemand Park,Pretoria.
P.O Box 912387,Silverton,0127

Tel.
Fax
Email

- (012) 800 1299

: martinus.schwartz@sgs.com

T0025

EPOCH RESOURCES Project : Tharisa FW WRD2
Your Ref :
Our Ref . PL/45639
Attention: Mr Stephan Brakhuizen Date Reported :21.09.2021
FOUNDATION INDICATOR (ASTM: D422)
Sample No. : A21/2951(G21-0564 Material Description : SILTY CLAY
gg'ethNO' 1T§§§’ e Clay (%) | Sit(%) | Sand (%) | Gravel (%) | Classification
Sl ' Jennings 47.0 19.0 29.8 4.2 SANDY CLAY
Liquid Limit (%) 169 Astm 47.0 28.6 23.2 P SILTY CLAY
Plasticity Index . 28 British Standard | 41.7 27.7 26.4 4.2 SILTY CLAY
. . o
Linesir-Shrinkagedi) : 13.0 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM , o
Pl of Whole Sample : 25 = s = 2.0 '
P.RA. Classification : A-7-5(19) 60 2 2 2 ‘A’ Line 60T
()
Unified Soil Classificati: MH x 907 = 2507 VERY HIGH fo.7
Activity £ 0.60 2 40 % 407
Heave Classification : HIGH ‘5 307 o S 307
Grading Modulus :0.38 & 20 / % 20
. ' DYy A T 10t
Percentage (<0.002) :42.0 10 @g) ”Urm @ 10 |
Moisture Content (%) :29.5 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
- PARTICLE SIZE DISTRIBUTION
g 90
w //
» 80 ——
g 7 >
1]
@ 60 —=
o //
S 50 L—"1
Y 40 b=
}—
< 30
=2
= 20
=)
S 1)
G w|o [{e] ojo|lwn | o o|lo|o o|o|o| o o o o o o o o o o (@ [o] (=]
[0} ~|~| N (2] wjo|n~| o wl|lo|o o|o|o| v o o wn o o o o o o o|0|0
s NE|(8(S g(88[8|az | 5|8[8 | &|88|5 el & | ¢ 8 2 P I I I e b
onE|3|3 | s|dls|s|s | s|s|s | glsls|s s | s | s o < (28| 6| F8R
2 °>’ o|lo| o] ol golo
m.(_l_) | N < NO|lO| < | ©| o M| O|»|© o N~ o © [e2] o o o o go|o
°\°n_w ™| < < < || |0 0n|iw|lw | O|©]| ™~ © [ee) [} D [¢)] - - = - v
JENN CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE
ASTM CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE
BS CLAY SILT SILT SILT SAND SAND SAND GRAVEL GRAVEL GRAVEL
Remarks :  Sampled by client.
FORM: A6
//}/( # 0 %
4.4.1(SGS)(2019.12.04) Technlcal/Slg;zgtory Martinus-Schwartz/Lizette Breiting
This document is issued by the Companv under its General Condition of
MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING Service actessilo athiionw.sas,comjen/Terms and Concitions,ssox
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY. issues defined therein.
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SGS MATROLAB (PTY) LTD

- MIATROLAB
- CIVIL ENGINEERING SERVICES -

Reg.No.: 2003/021980/07 - VAT. Reg.No.: 4040210587
a SANAS Accredited Testing Laboratory, No. T0025

TEST RESULTS

nas

Testing Laboratory

z(-sa

T0025

256 Brander Street,Jan Niemand Park,Pretoria
P.O Box 912387,Silverton,0127

Tel.  :(012) 800 1299
Fax
Email : martinus.schwartz@sgs.com

FORM: A6

4.4.1(SGS)(2019.12.04)

EPOCH RESOURCES Project - Tharisa FW WRD2
Your Ref :
Our Ref - PL/45639
Attention: Mr Stephan Brakhuizen Date Reported :21.09.2021
FOUNDATION INDICATOR (ASTM: D422)
Sample No. : A21/2952(GZ1—05'61{Material Description : CLAYEY SAND
BZ'ethNO' fgf 3(‘)‘_3 400 Clay (%) | Sit(%) | Sand (%) |Gravel (%) | Classification
'p_ o ‘ Jennings 28.9 9.3 59.3 2.5 CLAYEY SAND
Liquid Limit (%) t44 Astm 28.9 16.9 543 0.0 CLAYEY SAND
Plasticity Index © 14 British Standard | 27.0 12.5 58.0 2.5 CLAYEY SAND
. . =
LinsarShninisges (a) : 7.0 CASAGRANDE PLASTICITY CHART ACTIVITY DIAGRAM
Pl of Whole Sample : 10 z = e 70 20 :
P.R.A. Classification : A-7-5(4) 607 S 2 A’ Line 607
(]
Unified Soil Classificati: SM s 50 = 5507 WRRLIG Lyns
) N G L 0.6
Activity :0.37 £40 3 4g / 0.5
Heave Classification : LOW ‘E 307 g 30T |
Grading Modulus ~ : 0.82 & 201 /@ % 201
& @ o =
Percentage (<0.002) :27.0 10 S 1) @) o 10
) SO0 (oL ) -
Moisture Content (%) : 13.0 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
PARTICLE SIZE DISTRIBUTION
100 ™ il
w90
@ /
o 80 L~
g 70 /
% v
@ 60 /’
o A
N 50 ——
Ll
3 30
=
5 20
=
© 10
o AG w|o [(e] ojlojlwn | o o|lo| o o|o|o| o o o o o o o o o o oo|lo
20El5|S | 2l8El5|S | 2I5|S | S88E | 8|88 g 8 S|8|8| 8| S8k
QNESIS | a|ggla|a | alele | SlgS|s 2| & | < e N slalaln| dals
nn<ololo o|ololo|o | o|lc|o o|ol|o|o o o =] [ ~ | | N| @] Yol
(/5 g o o o o o ||
% Q| [ee] oo | — N[0 N o|jo| © [32] [32] n N~ o o o o o oo|o
B\O o 0_)' N | N N N | ™ M| O|lom ™M T wn [(e} N~ » . od - -~ -~ - |
JENN  CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE FINE MEDIUM | COARSE
BS CLAY | sSIT SILT SILT SAND SAND SAND GRAVEL | GRAVEL GRAVEL
Remarks :  Sampled by client.

Technical Signatery :/M/artinus Schwartztizette Breiting
—

N C ghis document jgliss‘Jm b.\/«/\me Comuar};/un?_lgr its Gengrzél Ccér_](qition of
MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING ervice accessible at htto://vww.sas.com/en/Terms and Con filons & o
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY.

Attention is drawn to the limitation of liability, indemnif 1 an 1

issues defined therein.
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) MATROLAB

256 Brander Street,Jan Niemand Park,Pretoria.

+£Ssa

nas

Testing Laboratory

T0025

(PTY)LTD
- CIVIL ENGINEERING SERVICES -
Reg.No.: 2003/021980/07 - VAT. Reg.No.: 4040210587

a SANAS Accredited Testing Laboratory, No. T0025

P.O Box 912387,Silverton,0127

Tel.  :(012) 800 1299
Fax
Email : martinus.schwartz@sgs.com

TEST RESULTS

FORM: A6

4.4.1(SGS)(2019.12.04)

ok JZ

Technical Signato :y{rﬁnus Schwartz/Lizette Breiting

EPOCH RESOURCES Project - Tharisa FW WRD2
Your Ref i
Our Ref . PL/45639
Attention: Mr Stephan Brakhuizen Date Reported :21.09.2021
FOUNDATION INDICATOR (ASTNM: D422)
Sample No. : A21/2953(G21-05'6'l Material Description : SILTY CLAY
SZ'ethNo' Eg;(;(?-%oo Clay (%) | Sit(%) | Sand (%) | Gravel (%) | Classification
.p_ o : Jennings 451 22.9 311 0.9 SANDY CLAY
Liquid Limit (%) 1 56 Astm 451 325 22.4 0.0 SILTY CLAY
Plasticity Index 0 20 British Standard | 39.1 31.5 28.5 0.9 SILTY CLAY
. . —
Ll Shminkagea) =o0 - CASAGRANDE PLASTICITY CHART o ACTIVITY DIAGRAM | o
Pl of Whole Sample : 18 = s - _ 20
P.R.A. Classification : A-7-5(15) 60 9 2 g A’ Line 60]
Q@ 1
Unified Soil Classificati: MH » 50T = a 50 VERFHICH 45 7
3 G L 0.6
Activity :0.46 240 & & 40 / / 0.5
Heave Classification : LOW ‘5 307 " g 30T HIGH
e ! (’\ o
Grading Modulus ~ :0.33 8 20] . 7 s % 207
(o] —
. 1 e 1) © o T
Percentage (<0.002) :39.0 10 6@ M;DCD . 10 . o
Moisture Content (%) :22.9 00 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70
Liquid Limit (%) Percentage (<0.002)
. PARTICLE SIZE DISTRIBUTION
w 90
» 80 =
(O]
2 o wlk
~
5 ///
< 50 »
/
g 40 —
}—
< 30
2
S 20
=
© 10
o ’_\OIDQ 0| olo|lwn|o Q|lol|lo o|o|o|o o o [ =} o o o ol o] o 99|o
e.2l3|S | EIEBEIEIE|EIRIS|SSEE | 8|88 g g AEERESE
oNEISIS | §|gl|ela | alela | Sl 2|l Q| S S = slala|n| dele
nn<olo|lo oc|olo|lo|o | o|lo|o o|ol|o|o o o o o~ < |~ N| o] Wo|~
ma_)noa: M| VN | N ©O©|O| 0| || 0 N wn o [} o o o]l o| o o|o|o
c\on_'u)l")(') < | ||| 0O n|lwn|o O] ©|~| I~ [ee] [ee] » » - -~ ]| =] |
JENN  CLAY SILT SAND GRAVEL
FINE MEDIUM | COARSE
ASTM  CLAY SILT SAND SAND SAND GRAVEL
FINE MEDIUM | COARSE FINE MEDIUM | COARSE FINE MEDIUM | COARSE
BS CLAY | SILT SILT SILT SAND SAND SAND GRAVEL | GRAVEL GRAVEL
Remarks :  Sampled by client.

This document is issued bv the Company under its General Condition of

MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING
INSPECTION, VERFICATION, TESTING AND CERTIFICATION COMPANY.

Service accessible at htto://www.sas.com/en/Terms and Conditions.aspx
Attention is drawn to the limitation of liability, indemnification and jurisdiction
issues defined therein.
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Unit 1, 13 Bloubokkie Street, Koedoespoort 0186
Roelof | 072 674 6343 | roelof@stlab.co.za
Gerrle | 082 309 4448 | gerle@stlab.co.za

o

Specialised
Testing
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-

www.stiab.co.za

Laboratory .

Asphait

| Aggegate | Bitumen | Geotechnica

4’%&”2’/‘(7/ | Eweltence | On Time

Client Name:

Project Name:

Job Number:

Inroads Consulting
Tharisa TSF - FW WRD2
IRC-18

Date: 2021-09-15
Method: SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable)
Sheet Reference:
FOUNDATION INDICATOR S STLO11 RovDs
Grading & Hydrometer Analysis Atterberg Limits & Classification
(Particle Size (mm) & % Passing)
Sample TPO5 TP12 Sample TPO5 TP12
Depth (m) | 1.9-3.4 2.7-5.0 Depth (m) 1.9-3.4 2.7-5.0
Lab No IRC-18-158 IRC-18-160 Lab No IRC-18-158 IRC-18-160
53.0 100 100 Liquid Limit (%) 29 -
37.5 100 100 Plastic Limit (%) 21 -
26.5 100 100 Plasticity Index (%) 8 NP
19.0 100 100 Linear Shrinkage (%) 4.5 0.0
13.2 100 100 Pl of whole sample 2 -
9.5 100 100
6.7 96 100 % Gravel 47 16
4.75 88 100 % Sand 45 73
2.00 53 84 % Silt 10
1.00 37 60 % Clay 2 1
0.425 28 50 Activity 4.0 0.0
0.250 22 35
0.150 16 24 % Soil Mortar 53 | 84
0.075 10 14
0.060 8 11 Grading Modulus 2.09 1.52
0.050 7 10 Moisture Content (%) N/T N/T
0.035 5 7 Relative Density (SG)* 2.65 2.65
0.020 4 4
0.006 2 2 Unified (ASTM D2487) SW-SC SM
0.002 2 1 AASHTO (M145-91) A-2-4 A-1-b
Remarks: *: Assumed
N/ T: Not Tested
Although everything possble is done to ensure testing is erformed accurately, nither Specialsed Testing Laboratory (Pty) Lid nor any of s directors, managers, employees or contractors can be held bl for any damages whatsoever arsing from any error made n
B ements Uiesh eeseof oo e by s v by cntrtysreemete a foriton ot or e o he pstormance o aboran actts wil b apccomaett, -




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

Specialised
Testing

Laboratory ..

Asphalt | Aggregate | Bitumen | Geotechnicd

Qm/d‘y/ | Ewellonce | On Tame

Client Name:

Project Name:

Inroads Consulting
Tharisa TSF - FW WRD2

Unit 1, 13 Bloubokkle Street, Koedoespoort 0186
Roelof | 072 674 6343 | roelof@stiab.co.za
Gerrie | 082 309 4448 | gere@stlab.co.za

www.stiab.co.za

Job Number: IRC-18
Date: 2021-09-15
Method: SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable)
FOUNDATION INDICATOR o
R-STL-011 Rev02
PSD
100
o 60
£
2
%2}
40
= :———A/‘/
/ ——IRC-18-158
20
e o
0 —e—|RC-18-160
0.001 0.01 0.1 1 10 100
Size (mm)
Potential Expansiveness Casagrande Plasticity Chart
60 60
v 50 50
s <]
o 40 E 'E 40
2 30 Z 30
< 2
2 20 2 20
o a
a 10 10
o &# 'Y
0 10 20 30 40 50 60 70 0O 10 20 30 40 50 60 70 80 90 100
Clay Fraction of Whole sample Liquid Limit
| ¢ |RC-18-158 A @ |[RC-18-160 | | ¢ |RC-18-158 A ® |[RC-18-160
Although everything possible is done to ensure testing is performed accurately, neither Specialised Testing Laboratory (Pty) Ltd nor any of its directors, managers, employees or contractors can be held liable for any damages whatsoever arising from any error made in
performing any tests, nor from any conclusions drawn therefrom. Test results are to be published in full. Samples will be kept for 1 month after the submission of test results due to limited storage space, unless other ar are in place. Confi iali
statement: Unless the release of information is required by law or covered by confidentiality agreements all information obtained or created during the performance of laboratory activities will be kept confidential.
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Unit 1, 13 Bloubokkie Street, Koedoespoort 0186
Roelof | 072 674 6343 | roelof@stlab.co.za
Gerrle | 082 309 4448 | gerle@stlab.co.za

o

Specialised
Testing

S —

-

www.stiab.co.za

Laboratory .

Asphait

| Aggegate | Bitumen | Geotechnica

4’%&”2’/‘(7/ | Eweltence | On Time

Client Name:

Project Name:

Job Number:

Inroads Consulting
Tharisa TSF - FW WRD2
IRC-18

Date: 2021-09-15
Method: SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable)
Sheet Reference:
FOUNDATION INDICATOR S STLO11 RovDs
Grading & Hydrometer Analysis Atterberg Limits & Classification
(Particle Size (mm) & % Passing)
Sample TP13 TP15 Sample TP13 TP15
Depth (m) | 0.4-1.3 2.5-3.0 Depth (m) 04-1.3 2.5-3.0
Lab No IRC-18-161 | IRC-18-162 Lab No IRC-18-161 | IRC-18-162
53.0 100 100 Liquid Limit (%) 34 49
37.5 100 100 Plastic Limit (%) 16 26
26.5 100 100 Plasticity Index (%) 18 23
19.0 100 100 Linear Shrinkage (%) 9.5 115
13.2 100 100 Pl of whole sample 13 19
9.5 100 100
6.7 100 100 % Gravel 0 4
4.75 100 99 % Sand 73 35
2.00 100 96 % Silt 9 17
1.00 97 92 % Clay 18 44
0.425 72 83 Activity 1.0 0.5
0.250 52 75
0.150 a 70 %Soil Mortar | 100 9% |
0.075 31 65
0.060 27 61 Grading Modulus 0.97 0.56
0.050 25 59 Moisture Content (%) N/T N/T
0.035 22 54 Relative Density (SG)* 2.65 2.65
0.020 20 51
0.006 19 47 Unified (ASTM D2487) SC CL
0.002 18 44 AASHTO (M145-91) A-2-6 A-7-6
Remarks: *: Assumed
N/ T: Not Tested
Although everything possble is done to ensure testing is erformed accurately, nither Specialsed Testing Laboratory (Pty) Lid nor any of s directors, managers, employees or contractors can be held bl for any damages whatsoever arsing from any error made n
B ements Uiesh eeseof oo e by s v by cntrtysreemete a foriton ot or e o he pstormance o aboran actts wil b apccomaett, -
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Unit 1, 13 Bloubokkie Street, Koedoespoort 0186

S pecC ialised Roelof | 072 674 6343 | roelof@stiab.co.za
Testi ng : Gerrle | 082 309 4448 | gere@stiab.co.za

Laboratory e , WW.a10B.Go.2G

Asphalt | Aggegate | Bitumen | Geotechnicd

QM///‘% | Ewellonce | On Tame

Client Name: Inroads Consulting

Project Name: Tharisa TSF - FW WRD2

Job Number: IRC-18

Date: 2021-09-15

Method: SANS 3001 GR1, GR3, GR10 GR12 & BS 1377 (where applicable)

Sheet Reference:

FOUNDATION INDICATOR R-STL-011 Rev02

PSD

100 w—g—g—.—.—&
” ///

40

% Passing

20 - — & 4
—+—IRC-18-161
o —4—|RC-18-162
0.001 0.01 0.1 1 10 100
Size (mm)
Potential Expansiveness Casagrande Plasticity Chart
60 60
2 50 3 E g g » 50
§ 40 2 E S 40
S 30 Z 30
< Q
220 2 20
° T
a 10 10

o
o

0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 80 90 100
Clay Fraction of Whole sample Liquid Limit
4 |RC-18-161 A IRC-18-162 [ ] | | ¢ |IRC-18-161 A IRC-18-162 °

Although everything possible is done to ensure testing is performed accurately, neither Specialised Testing Laboratory (Pty) Ltd nor any of its directors, managers, employees or contractors can be held liable for any damages whatsoever arising from any error made in
performing any tests, nor from any conclusions drawn therefrom. Test results are to be published in full. Samples will be kept for 1 month after the submission of test results due to limited storage space, unless other ar are in place. Confi iali
statement: Unless the release of information is required by law or covered by confidentiality agreements all information obtained or created during the performance of laboratory activities will be kept confidential.
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BS 1377
SGQ MATROLAR CONSOLIDATED UNDRAINED TRIAXIAL TEST oAt 8
Client: EPOCH RESOURCES Project: THARISA FW WRD2 Job no: 39458
Sample no: TP 01 Date: 15/09/2021
Lab no: G21-0564 Depth (m): 2.1-2.4

Test Information
Test Type - Consolidated Undrained with PWP measurements, saturated
Sample Condition - Remoulded
Saturation Method Increments of Cell- and Backpressure
Consolidation Pressures kPa 50, 100, 200
Rate of Strain %/min 0.0104
Failure Criterion - Maximum Deviator Stress
Side Drains Used - No
Drainage Conditions - To One End
Comments } Test 1, Test 2 & Test 3 - Failure Criterion taken at Maximum Change in Pore Pressure
Initial Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 6.8 6.9 9.5 Complete test specimen
Dry Density Kg/m3 1816 1811 1781
Void Ratio - 0.531 0.535 0.560
Degree of Saturation % 35.8 35.7 47.4
Initial Height cm 7.7 7.7 7.7
Initial Diameter cm 3.8 3.8 3.8
Area (After Consolidation) cm? 11.413 11.374 11.258 Calculated
Relative Density (SG) - 2.779 Determined
Final Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 19.8 19.8 20.8 Complete test specimen
Dry Density Kg/m? 1826 1832 1817
Void Ratio - 0.522 0.517 0.530
Area cm? 13.557 13.484 13.374 Calculated
Eff. Consolidation Pressures kPa 54 104 200
Total Backpressure used kPa 300 300 300 Saturation
Final B Parameter - 0.98 1.00 0.98
Cell Pressure kPa 350 400 500 Consolidation & Shear
Axial Strain at Max. Deviator Stress % 0.52 0.67 1.37
Volume Change ml 0.5 1.0 1.7 During Consolidation
cl kPa 138 275 457 Corrected
Principal Stresses at o3 kPa 54 104 200 Corrected
Max. Deviator Stress ol kPa 119 235 373 Corrected
o3 kPa 36 64 116 Corrected
MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING T Y wavs vy on/ .o, ConaRANG 380
INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY ,'22532%’; fllsn gaam rtgl :}he limitation of liability, indemnification and jurisdiction
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SGS MATROLAB

CONSOLIDATED UNDRAINED TRIAXIAL TEST

BS 1377
Part 8

Client: EPOCH RESOURCES
Sample no: TP 01
Lab no: G21-0564

Project: THARISA FW WRD2

Depth (m): 2.1-2.4

Job no: 39458
Date: 15/09/2021
Sample Condition: Remoulded
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MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING
INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY

issues defined therein.

This document is issued by the Company under its General Condition of
Service accessible at http://www.sas.com/en/Terms and Conditions.aspx
Attention is drawn to the limitation of liability, indemnification and jurisdiction




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

SGS MATROLAB

CONSOLIDATED UNDRAINED TRIAXIAL TEST

BS 1377
Part 8

Client: EPOCH RESOURCES Project: THARISA FW WRD2 Job no: 39458
Sample no: TP 01 Date: 15/09/2021
Lab no: G21-0564 Depth (m): 2.1-2.4 Sample Condition: Remoulded Page 3 of 5
Shear Parameters of Effective Stresses
Angle of Internal Friction Deg. 31
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MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING
INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY

issues defined therein.

This document is issued by the Company under its General Condition of
Service accessible at http://www.sas.com/en/Terms and Conditions.aspx
Attention is drawn to the limitation of liability, indemnification and jurisdiction
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CONSOLIDATED UNDRAINED TRIAXIAL TEST

SGS MATROLAB

BS 1377
Part 8

Client: EPOCH RESOURCES
Sample no: TP 01
Lab no: G21-0564

Project: THARISA FW WRD2

Job no: 39458

Depth (m): 2.1-2.4

Sample Condition: Remoulded

Date: 15/09/2021

Page 4 of 5

Shear Parameters at Failure

Angle of Internal Friction

Deg.

31

Cohesion

kPa

Stress Path Failure

—Test 1
Envelope —Tedto
—Test 3

- Stress path Trend

440

420

/

400

S/

A/

380

p/4

360

\\\
A

340

\\
\

320

A7

300

///,//’

280

260

240

220

200

180

160

140

120

100

N
\\E\

A\

80

60

40

20

100 150 200 250 300 350

400 450 500 550 600 650 700 750

MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING
INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY

This document is issued by the Company under its General Condition of
Service accessible at http://www.sas.com/en/Terms and Conditions.aspx
Attention is drawn to the limitation of liability, indemnification and jurisdiction
issues defined therein.
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BS 1377
7Sﬁ$ MATROLAB CONSOLIDATED UNDRAINED TRIAXIAL TEST L
Client: EPOCH RESOURCES Project: THARISA FW WRD2 Job no: 39458
Sample no: TP 01 Date: 15/09/2021

Lab no: G21-0564 Depth (m): 2.1-2.4 Page 5 of 5
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SGQ MATROLAB

CONSOLIDATED UNDRAINED TRIAXIAL TEST

BS 1377
Part 8

Client: EPOCH RESOURCES
Sample no: TP 05
Lab no: G21-0565

Project: THARISA FW WRD 2
Depth (m): 1.0-1.3

Job no: 39458
Date: 15/09/2021

Page 1 of 5

Test Information

Test Type

Consolidated Undrained with PWP measurements, saturated

Sample Condition

Undisturbed

Saturation Method

Increments of Cell- and Backpressure

Consolidation Pressures kPa 50, 100, 200
Rate of Strain %/min 0.0104
Failure Criterion - Maximum Deviator Stress
Side Drains Used - Yes
Drainage Conditions - To One End
Comments - =
Initial Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 345 32.9 354 Complete test specimen
Dry Density Kg/m3 1274 1291 1276
Void Ratio - 1.002 0.975 0.998
Degree of Saturation % 87.7 86.1 90.5
Initial Height cm 7.7 7.7 7.7
Initial Diameter cm 3.8 3.8 3.8
Area (After Consolidation) cm? 10.987 10.858 10.825 Calculated
Relative Density (SG) - 2.550 Determined
Final Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 38.4 35.2 36.0 Complete test specimen
Dry Density Kg/m? 1304 1352 1381
Void Ratio - 0.956 0.886 0.847
Area cm? 13.060 12.912 12.928 Calculated
Eff. Consolidation Pressures kPa 38 99 200
Total Backpressure used kPa 300 300 300 Saturation
Final B Parameter - 0.98 0.96 0.96
Cell Pressure kPa 350 400 500 Consolidation & Shear
Axial Strain at Max. Deviator Stress % 0.54 13.20 5.88
Volume Change ml 2.0 3.9 6.6 During Consolidation
cl kPa 79 163 311 Corrected
Principal Stresses at o3 kPa 38 99 200 Corrected
Max. Deviator Stress ol kPa 69 118 229 Corrected
o3 kPa 28 54 119 Corrected

MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING
INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY

This document is issued by the Company under its General Condition of
Service accessible at http://www.sas.com/en/Terms and Conditions.aspx
Attention is drawn to the limitation of liability, indemnification and jurisdiction

issues defined therein.
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BS 1377
SGQ MATROLAB CONSOLIDATED UNDRAINED TRIAXIAL TEST art 8
Client: EPOCH RESOURCES Project: THARISA FW WRD 2 Job no: 39458
Sample no: TP 05 Depth (m): 1.0-1.3 Date: 15/09/2021
Lab no: G21-0565 Sample Condition: Undisturbed Page 2 of 5
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i t is issued by the Company under its General Condition of
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SGS MATROLAB

CONSOLIDATED UNDRAINED TRIAXIAL TEST

BS 1377
Part 8

Sample no: TP 05
Lab no: G21-0565

Client: EPOCH RESOURCES

Project: THARISA FW WRD 2 Job no: 39458
Depth (m): 1.0-1.3 Date: 15/09/2021

Sample Condition: Undisturbed

Page 3 of 5
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SGS MATROLAB CONSOLIDATED UNDRAINED TRIAXIAL TEST

BS 1377
Part 8

Client: EPOCH RESOURCES Project: THARISA FW WRD 2
Sample no: TP 05 Depth (m): 1.0-1.3
Lab no: G21-0565 Sample Condition: Undisturbed

Job no: 39458
Date: 15/09/2021

Page 4 of 5

Shear Parameters at Failure
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MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING
INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY

This document is issued by the Company under its General Condition of
Service accessible at http://www.sas.com/en/Terms and Conditions.aspx
Attention is drawn to the limitation of liability, indemnification and jurisdiction
issues defined therein.




DocuSign Envelope ID: C871928F-387C-48CE-BAA4-19D631CD955B

BS 1377
SG& MATROLAR CONSOLIDATED UNDRAINED TRIAXIAL TEST ot 8
Client: EPOCH RESOURCES Project: THARISA FW WRD 2 Job no: 39458
Sample no: TP 05 Depth (m): 1.0-1.3 Date: 15/09/2021

Lab no: G21-0565 Page 5 of 5
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Test 3
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SGQ MATROLAB CONSOLIDATED UNDRAINED TRIAXIAL TEST

BS 1377
Part 8

Sample no: TP 14 Depth (m): 3.1-3.4
Lab no: G21-0566

Client: EPOCH RESOURCES Project: THARISA FW WRD 2 Job no: 39458

Date: 15/09/2021

Page 1 of 5

Test Information

Test Type - Consolidated Undrained with PWP measurements, saturated
Sample Condition - Undisturbed
Saturation Method Increments of Cell- and Backpressure
Consolidation Pressures kPa 50, 100, 200
Rate of Strain %/min 0.0104
Failure Criterion - Maximum Deviator Stress
Side Drains Used - Yes
Drainage Conditions - To One End
Comments : Test 1, Test 2 & Test 3 - Failure Criterion taken at Maximum Change in Pore Pressure

Initial Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 14.2 13.6 13.0 Complete test specimen
Dry Density Kg/m3 1838 1865 1868
Void Ratio - 0.442 0.421 0.419
Degree of Saturation % 85.1 85.2 82.4
Initial Height cm 7.6 7.7 7.7
Initial Diameter cm 3.8 3.8 3.8
Area (After Consolidation) cm? 11.206 11.077 11.005 Calculated
Relative Density (SG) - 2.651 Determined
Final Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 18.2 17.5 16.7 Complete test specimen
Dry Density Kg/m? 1866 1914 1962
Void Ratio - 0.421 0.385 0.351
Area cm? 11.361 11.303 11.343 Calculated
Eff. Consolidation Pressures kPa 51 100 205
Total Backpressure used kPa 300 300 300 Saturation
Final B Parameter - 0.98 0.96 0.96
Cell Pressure kPa 350 400 500 Consolidation & Shear
Axial Strain at Max. Deviator Stress % 1.36 1.78 2.98
Volume Change ml 1.3 2.2 4.2 During Consolidation
cl kPa 113 196 366 Corrected
Principal Stresses at o3 kPa 51 100 205 Corrected
Max. Deviator Stress ol kPa 94 150 282 Corrected
o3 kPa 32 53 122 Corrected

MATROLAB IS NOW PART OF SGS, THE WORLDS'S LEADING
INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY

This document is issued by the Company under its General Condition of
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Axial Strain (%)

BS 1377
SGQ MATROLAB CONSOLIDATED UNDRAINED TRIAXIAL TEST art 8
Client: EPOCH RESOURCES Project: THARISA FW WRD 2 Job no: 39458
Sample no: TP 14 Depth (m): 3.1-3.4 Date: 15/09/2021
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SGS MATROLAB

CONSOLIDATED UNDRAINED TRIAXIAL TEST

BS 1377
Part 8

Sample no: TP 14
Lab no: G21-0566

Client: EPOCH RESOURCES

Project: THARISA FW WRD 2 Job no: 39458

Depth (m): 3.1-3.4

Sample Condition: Undisturbed

Date: 15/09/2021

Page 3 of 5
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CONSOLIDATED UNDRAINED TRIAXIAL TEST

SGS MATROLAB

Part

BS 1377

8

Client: EPOCH RESOURCES
Sample no: TP 14
Lab no: G21-0566

Job no: 39458
Date: 15/09/2021

Project: THARISA FW WRD 2
Depth (m): 3.1-3.4
Sample Condition: Undisturbed

Page 4 of 5
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Client: EPOCH RESOURCES Project: THARISA FW WRD 2 Job no: 39458
Sample no: TP 14 Depth (m): 3.1-3.4 Date: 15/09/2021

Lab no: G21-0566 Page 5 of 5
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SGQ MATROLAB

CONSOLIDATED UNDRAINED TRIAXIAL TEST

BS 1377
Part 8

Client: EPOCH RESOURCES
Sample no: TP 15
Lab no: G21-0567

Job no: 39458
Date: 26/08/2021

Project: THARISA FW WRD 2
Depth (m): 3.2-3.5

Page 1 of 5

Test Information

Test Type

Consolidated Undrained with PWP measurements, saturated

Sample Condition

Undisturbed

Saturation Method

Increments of Cell- and Backpressure

Consolidation Pressures kPa 50, 100, 200
Rate of Strain %/min 0.0104
Failure Criterion - Maximum Deviator Stress
Side Drains Used - Yes
Drainage Conditions - To One End
Comments } Test 1, Test 2 & Test 3 - Failure Criterion Taken at Maximum Change in Pore Pressure
Initial Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 26.6 24.6 254 Complete test specimen
Dry Density Kg/m3 1414 1477 1448
Void Ratio - 0.882 0.801 0.838
Degree of Saturation % 80.3 81.6 80.7
Initial Height cm 7.6 7.7 7.6
Initial Diameter cm 3.8 3.8 3.8
Area (After Consolidation) cm? 11.226 11.245 11.104 Calculated
Relative Density (SG) - 2.661 Determined
Final Sample Parameters Unit Test 1 Test 2 Test 3 Remarks
Moisture Content % 31.9 29.0 29.5 Complete test specimen
Dry Density Kg/m? 1435 1506 1493
Void Ratio - 0.854 0.767 0.782
Area cm? 13.366 13.366 13.230 Calculated
Eff. Consolidation Pressures kPa 49 103 200
Total Backpressure used kPa 300 300 300 Saturation
Final B Parameter - 0.98 0.98 0.98
Cell Pressure kPa 350 400 500 Consolidation & Shear
Axial Strain at Max. Deviator Stress % 1.31 2.28 2.32
Volume Change ml 1.3 1.7 2.6 During Consolidation
cl kPa 131 206 437 Corrected
Principal Stresses at o3 kPa 49 103 200 Corrected
Max. Deviator Stress ol kPa 103 148 329 Corrected
o3 kPa 21 45 92 Corrected
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SGQ MATROLAB CONSOLIDATED UNDRAINED TRIAXIAL TEST art 8
Client: EPOCH RESOURCES Project: THARISA FW WRD 2 Job no: 39458
Sample no: TP 15 Depth (m): 3.2-3.5 Date: 26/08/2021
Lab no: G21-0567 Sample Condition: Undisturbed Page 2 of 5
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SGS MATROLAB

CONSOLIDATED UNDRAINED TRIAXIAL TEST

BS 1377
Part 8

Client: EPOCH RESOURCES
Sample no: TP 15
Lab no: G21-0567

Project: THARISA FW WRD 2

Depth (m): 3.2-3.5
Sample Condition: Undisturbed

Job no: 39458
Date: 26/08/2021

Page 3 of 5
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BS 1377
SGS MATROLAB CONSOLIDATED UNDRAINED TRIAXIAL TEST art 8
Client: EPOCH RESOURCES Project: THARISA FW WRD 2 Job no: 39458
Sample no: TP 15 Depth (m): 3.2-3.5 Date: 26/08/2021
Lab no: G21-0567 Sample Condition: Undisturbed

Shear Parameters at Failure
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BS 1377
SGS MATROLAB CONSOLIDATED UNDRAINED TRIAXIAL TEST art 8
Client: EPOCH RESOURCES Project: THARISA FW WRD 2 Job no: 39458
Sample no: TP 15 Depth (m): 3.2-3.5 Date: 26/08/2021

Lab no: G21-0567 Page 5 of 5
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SGS MATROLAB Flexible Wall Permeability Test Blfaif?
Client EPOCH RESOURCES Project THARISA FW WRD 2 Jobno 39458
Sample no TP 01 Depth (m) 2.1-2.4 Date 29/09/2021
Lab no G21-0564
Initial Sample Parameters
Sample Condition - Remoulded by hand
Proctor kg /m® 1845
omMC % 6.7
Consolidation Pressure kPa 100
Pressure Difference kPa 10
Test Information
Moisture Content Before % 6.8
After % 20.6
Dry Density Kg/m? 1773
Initial Void Ratio - 0.567
Relative Density (SG) - 2.779 - Determined
Initial Degree of Saturation % 33.1
Final B Parameter - 0.98
Co-efficient of Min. m/s 2.40E-07
Permeability Max. m/s 1.45E-06
Ave. m/s 6.92E-07
! This document is issued by the Company under its General Condition of
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SGS MATROLAB

Flexible Wall Permeability Test

BS 1377
Part 6

Client EPOCH RESOURCES
Sample no TP 05
Lab no G21-0565

Project THARISA FW WRD2
Depth (m) 1.0-1.3

Job no

39458
Date 15/09/2021

Initial Sample Parameters
Sample Condition - UNDISTURBED
Proctor kg /m® N/A
OoMC % N/A
Consolidation Pressure kPa 100
Pressure Difference kPa 10
Test Information
Moisture Content Before % 34.5
After % 37.2
Dry Density Kg/m? 1225
Initial Void Ratio - 1.081
Relative Density (SG) - 2.55 - Determined
Initial Degree of Saturation % 81.3
Final B Parameter - 0.96
Co-efficient of Min. m/s 1.39E-11
Permeability Max. m/s 7.19E-10
Ave. m/s 3.09E-10
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SGS MATROLAB

Flexible Wall Permeability Test

BS 1377
Part 6

Client EPOCH RESOURCES
Sample no TP 14
Lab no G21-0566

Project THARISA FW WRD 2
Depth (m) 3.1-3.4

Jobno 39458
Date 15/10/2021

Initial Sample Parameters

Sample Condition - UNDISTURBED
Proctor kg /m® N/A
omMC % N/A
Consolidation Pressure kPa 100
Pressure Difference kPa 10

Test Information

Moisture Content Before % 14.8
After % 16.9
Dry Density Kg/m? 1841
Initial Void Ratio - 0.440
Relative Density (SG) - 2.651 - Determined
Initial Degree of Saturation % 89.3
Final B Parameter - 0.98
L Min. m/s 2.57E-10
Co-efficient of
Permeability Max. m/s 5.54E-10
Ave. m/s 4.06E-10
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. . BS 1377
SG& MATROLAB Flexible Wall Permeability Test Part 6
Client EPOCH RESOURCES Project THARISA FW WRD 2 Jobno 39458
Sample no TP 14 Depth (m) 3.1-3.4 Date 15/10/2021
Lab no G21-0566

Initial Sample Parameters

Sample Condition - UNDISTURBED
Proctor kg / m? N/A
OoMC % N/A
Consolidation Pressure kPa 100
Pressure Difference kPa 20

Test Information

Moisture Content Before % 14.8
After % 16.9
Dry Density Kg/m3 1841
Initial Void Ratio - 0.440
Relative Density (SG) - 2.651 - Determined
Initial Degree of Saturation % 89.3
Final B Parameter - 0.98
. Min. m/s 7.06E-11
Co-efficient of
Permeability Max. m/s 6.97E-09
Ave. m/s 1.60E-09
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. . BS 1377
SG& MATROLAB Flexible Wall Permeability Test Part 6
Client EPOCH RESOURCES Project THARISA FW WRD 2 Jobno 39458
Sample no TP 14 Depth (m) 3.1-3.4 Date 15/10/2021
Lab no G21-0566

Initial Sample Parameters

Sample Condition - UNDISTURBED
Proctor kg / m? N/A
OoMC % N/A
Consolidation Pressure kPa 100
Pressure Difference kPa 50

Test Information

Moisture Content Before % 14.8
After % 16.9
Dry Density Kg/m3 1841
Initial Void Ratio - 0.440
Relative Density (SG) - 2.651 - Determined
Initial Degree of Saturation % 89.3
Final B Parameter - 0.98
. Min. m/s 2.86E-11
Co-efficient of
Permeability Max. m/s 2.24E-09
Ave. m/s 6.07E-10
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. - BS 1377
SGS MATROLAE Flexible Wall Permeability Test bart 6
Client EPOCH RESOURCES Project THARISA FW WRD 2 Job no 39458
Sample no TP 15 Depth (m) 3.2-3.5 Date 21/09/2021
Lab no G21-0567

Initial Sample Parameters

Sample Condition - UNDISTURBED
Proctor kg /m® N/A
omMC % N/A
Consolidation Pressure kPa 100
Pressure Difference kPa 10

Test Information

Moisture Content Before % 31.1
After % 39.1
Dry Density Kg/m3 1231
Initial Void Ratio - 1.162
Relative Density (SG) - 2.661 - Determined
Initial Degree of Saturation % 71.3
Final B Parameter - 0.96
L Min. m/s 1.46E-08
Co-efficient of
Permeability Max. m/s 3.80E-08
Ave. m/s 2.25E-08
! i tis i d by the Company under its General Condition of
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APPENDIX 2: DRAWINGS

Epoch Project 144-016 Feasibility Study for the Tharisa Minerals Mine

Report No.144-016-003 REV 1 Final East Above Ground (OG) Waste Rock Dump October 2021
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